consistently found near 180 • longitude. However, there can be substantial differences from orbit-to-orbit. The density boundary crossings during the first orbit in the sequence, shown in Figure 1 , only produced consistent results using the SLS4-S longitude system for the southern hemisphere, implying a slower rotation rate of 798 ± 1 deg/day for this one interval only.
To determine the modulation period of the plasma inside the density boundary, the density data were normalized and averaged in one-degree longitude bins for a series of assumed rotation rates over the 88-day interval from September 26-December 23, 2006. For each rotation rate ω, the averaged values in the longitude bins were fit to a sinusoidal function of the spacecraft longitude, Asin[λ sc − φ], where A is the amplitude, λ sc is the spacecraft longitude, and φ is the phase of the modulation. The assumed rotation rates ranged from 790 deg/day to 830 deg/day. The sinusoidal fits, plotted as a function of the peak-to-peak power derived from the amplitude, are shown in Figure 2 . A rotation rate of 817 ± 1.68 deg/day is derived from a parabolic fit to the data points near the strongest peak of the spectrum (red dots). The result is consistent with the rotation rate for the periodicity of the Saturnian kilometric radiation and auroral hiss emissions in Saturn's northern magnetosphere at high latitudes. The SLS4-N longitude system for the northern hemisphere was used for this analysis. A plasma rotation rate of 817.2 ± 1.68 deg/day is obtained from a parabolic fit near the peak of the spectrum.
As indicated above, there are curious anomalies in the rotational periodicity rates on an orbit-to-orbit basis that currently defy explanation. However, when the data is averaged in longitude bins over months and years, there is a strong and consistent rotation rate of 817 deg/day for radio emissions and density modulations in Saturn's high-latitude northern magnetosphere.
